Beta function and trim quads

June 3, 2003

Purpose: To see how large trim quads can change the beta functions and
show possibilities to optimize beta functions with trim quads.

AB(s) 1

o = s 2 FOBU) cosl2mmn +210(s) — v

(S.Y. Lee, 2.192)
optimize by minimizing max(f,)+max(3y)

change of B, due to [ iql22=-10 ]: Ekin=0.4 GeV (blue=formula, red=MAD)
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tune shift (6.769460 - 6.773470) ~0.004010 -~ ~0.004000
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Student Version of MATLAB

Figure 1: AB, when only iql22 = -1.0, obtained using MAD (red) and Formula
(blue). Tune shift = 6.76946 - 6.77347 = -0.00401



change of By due to [iq122=-1.0]: Ekin=0.4 GeV (blue=formula, red=MAD)
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tune shift (6.784100 - 6.773280) 0.010820 —-- 0.010800
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Figure 2: Aj, when only iql22 = -1.0, obtained using MAD (red) and Formula
(blue). Tune shift = 6.78410 - 6.77328 = 0.01082

change of B, due to trim quads: Ekin=0.4 GeV (blue=formula, red=MAD)
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Figure 3: Af, when quads are set to values as in operation, obtained using
MAD (red) and Formula (blue). Tune shift = 6.73080 - 6.77347 = -0.04267



change of B due to trim quads: Ein=0.4 GeV (blue=formula, red=MAD)
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tune shift (6.850110 - 6.773280) 0.076830 ——— 0.074500
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Figure 4: Af, when quads are set to values as in operation, obtained using
MAD (red) and Formula (blue). Tune shift = 6.85011 - 6.77328 = 0.07683

black = no quads, red = quads by minimizing sum of max 8 (03-Jun-2003 )
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Figure 5: 3, with optimized trim quads. Black = no quads, Red = with opti-
mized quads. Tune shift = 6.71320 - 6.77347 = -0.0603



black = no quads, red = quads by minimizing sum of max (03-Jun-2003 )
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QyU: 6.77328, Qy: 682398
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Figure 6: 3, with optimized trim quads. Black = no quads, Red = with opti-
mized quads. Tune shift = 6.82398 - 6.77328 = 0.0507

black = no quads, red = quads by minimizing sum of max (03-Jun-2003 )
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Figure 7: D, with optimized trim quads. Black = no quads, Red = with
optimized quads



